NumerEx has developed, implemented, and applied twodimensional (2-d) magnetohydrodynamic (MHD) simulations model of liner compression of field reversed configurations (FRCs) based on MACH2. These simulations concentrated on FRC formation, translation, capture, and liner compression. We also performed 2-d simulations to assess Rayleigh-Taylor instabilities in the r-theta plane during preionization.
While three-dimensional (3-d) plasma effects have been addressed in cylindrically symmetric simulation geometries by others, usually with spectral codes, there are many 3-d aspects of practical experimental hardware. These include  Drive asymmetries in the FRC from 3-d geometric asymmetry of the theta pinch coils,  Drive asymmetries in the liner from slots in the current return conductor enhanced by Rayleigh Taylor instability during both acceleration and deceleration.
NumerEx has performed 3-d simulations of FRC formation in realistic axis-symmetric geometries, both from a warmstart and a cold-start with preionization. These simulations use adaptive gridding, and magneto-static field diffusion techniques to improve the quality and the speed of the simulations.
This paper will discuss the techniques and provide comparisons of the 2-d and 3-d simulations. ________________________________ * Work supported by a the DoE Office of Fusion Energy Science
